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HEAT PIPE 

CROSS-REFERENCE TO RELATED APPLICATION 

This application claims priority of Taiwanese 
Application No. 092208421, filed on May 8, 2003. 
5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a heat pipe, more 
particularly to a heat pipe that can transfer heat 
quickly . 

10 2 . Description of the Related Art 

Figures 1 to 4 illustrate a method for producing a 
conventional heat pipe 1 that is suitable for dissipating 
heat from electronic components. The method includes 
the steps of providing a metallic tubular body 11 with 

15 an open end portion 111 and a peripheral wall 112 defining 

an inner chamber 113, introducing a suitable amount of 
heat transfer liquid 13 into the tubular body 11 using 
a filling device 12, evacuating the inner chamber 113 
of the tubular body 11, pinching the open end portion 

20 111 of the tubular body 11 by means of a machine tool 

5 (see Figure 2) so as to close the open end portion 
111 and so as to form a flattened sealing portion 114 
(see Figure 2) , cutting a top end section 1141 of the 
flattened sealing portion 114 by means of a cutting 

25 machine 3 (see Figure 3), and sealing the heat pipe 1 
by a spot welding process. A welding spot, represented 
by numeral 14, is shown in Figure 4. 
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However, in actual use, the aforementioned flattened 
sealing portion 114 of the heat pipe 1 is easily broken 
due to an external force, thereby resulting in leakage 
of the heat pipe 1. Furthermore, the flattened sealing 

5 portion 114 increases the length of the heat pipe 1 such 
that the latter has a relatively large volume . Moreover, 
since the liquid 13 is first introduced into the tubular 
body 11 followed by the evacuation process, it is 
possible that some of the liquid 13 will be drawn out 

10 such that the quantity of the liquid 13 in the tubular 

body 11 and the quality of the heat pipe 1 cannot be 
accurately controlled. Additionally, the method for 
producing the conventional heat pipe 1 is somewhat 
compl icated . 

15 Most importantly, heat dissipation of the 

conventional heat pipe 1 involves stimulating the liquid 
13 in the tubular body 11 through the rising temperature 
of the heat source 2, such as an integrated circuit, 
so that the liquid 13 gradually absorbs the heat and 

20 vaporizes, as shown by upward arrows in Figure 4. The 
vaporized liquid exchanges heat with the external air 
through convection and then condenses into liquid, 
thereby achieving absorption and dissipation of heat 
from the heat source 2. However, although a liquid can 

25 absorb heat more rapidly than a solid, since the flat 
bottom of the heat pipe 1 , which has a slow heat absorption 
rate, overlies the heat source 2 for heat exchange with 
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the heat source 2 and for heat transfer to the liquid 
13, the time required to stimulate the liquid 13 in the 
tubular body 11 is prolonged so that heat cannot be 
transferred quickly . 
5 SUMMARY OF THE INVENTION 

Therefore, the object of the present invention is 
to provide a heat pipe that is capable of overcoming 
the aforementioned drawbacks of the prior art. 

According to this invention, a heat pipe comprises 

10 a tubular body, a heat transfer fluid, and a heat sink 
member. The tubular body has opposite bottom and top 
ends, a peripheral wall between the bottom and top ends, 
and an inner chamber defined by the bottom and top ends 
and the peripheral wall. The heat transfer fluid is 

15 disposed in the inner chamber . The heat sink member closes 
the bottom end, and has a bottom face adapted to contact 
a heat source. The heat sink member further has a top 
face directed toward the inner chamber. The top face 
is indented downwardly to define a fluid accumulating 

20 portion. The heat transfer fluid in the fluid 
accumulating portion absorbs heat from the heat source 
and vaporizes to carry heat away from the heat source. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present 

25 invention will become apparent in the following detailed 

description of the preferred embodiments with reference 
to the accompanying drawings, of which: 
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Figure 1 is a fragmentary sectional view of a 
conventional heat pipe, illustrating how a heat transfer 
liquid is introduced into the heat pipe using a filling 
device ; 

5 Figure 2 is another fragmentary sectional view of 

the conventional heat pipe, illustrating the pinching 
of an open end portion of the heat pipe by a machine 
tool to form a flattened sealing portion; 

Figure 3 is yet another fragmentary sectional view 

10 of the conventional heat pipe, illustrating the 
flattened sealing portion after being cut by a cutting 
machine ; 

Figure 4 is a further fragmentary sectional view of 
the conventional heat pipe, illustrating the heat pipe 
15 after being sealed by a spot welding process; 

Figure 5 is an exploded perspective view of the first 
preferred embodiment of a heat pipe according to the 
present invention; 

Figure 6 is a sectional view of the first preferred 
20 embodiment in an assembled state; 

Figure 7 is a sectional view to illustrate the tubular 
body of the heat pipe of the first preferred embodiment 
when sealed; 

Figure 8 is a sectional view of the second preferred 
25 embodiment of a heat pipe according to the present 

invention; 

Figure 9 is the same view as Figure 8, but with a 
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resin cured in a filling hole to form a securing member; 

Figure 10 is the same view as Figure 9, but with a 
fluid introduced into the tubular body through a needle ; 

Figure 11 is the same view as Figure 10, after being 
5 sealed with a sealant; 

Figure 12 is an exploded perspective view of the third 
preferred embodiment of a heat pipe according to the 
present invention; 

Figure 13 is a sectional view of the third preferred 
10 embodiment in an assembled state; 

Figure 14 is a sectional view of the fourth preferred 
embodiment of a heat pipe according to the present 
invention; and 

Figure 15 is a fragmentary sectional view of the fifth 
15 preferred embodiment of a heat pipe according to the 
present invention . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Before the present invention is described in greater 
detail , it should be noted that like elements are denoted 
20 by the same reference numerals throughout the 
disclosure . 

Referring to Figures 5 to 7 , the first preferred 
embodiment of a heat pipe 3 according to the present 
invention is shown to comprise a heat sink member 5, 
25 a metallic tubular body 6, a heat transfer fluid 7 (see 

Figure 6) , a cover member 8, an elastic sealing member 
9, and a securing member 100. 
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The heat sink member 5 is made of a highly heat 
conductive metal , such as aluminum, copper, or an alloy. 
The heat sink member 5 has a bottom face 50 adapted to 
contact a heat source 4 (see Figure 6) , and a top face 

5 51 opposite to the bottom face 50 and indented downwardly 

or concaved to define a fluid accumulating portion 52. 
The top face 51 has a central part 511 and a peripheral 
end 512 surrounding the central part 511 , and is indented 
from the peripheral end 512 to the central part 511 so 

10 that the heat sink member 5 decreases in thickness from 
the peripheral end 512 to the central part 511 . The fluid 
accumulating portion 52 includes a central fluid 
accumulating cavity 521, and a plurality of channels 
522 extending outwardly from the cavity 521. 

15 Since the indented top face 51 formed with the cavity 

521 and the channels 522 provides a greater contact 
surface with the fluid 7 as compared with the flat bottom 
of the aforesaid conventional heat pipe 1, the heat sink 
member 5 is more efficient for heat transfer than the 

20 flat bottom of the conventional heat pipe 1 . In addition, 
as the heat sink member 5 is thin at the central part 
511, the rate of heat transfer from the heat source 4 
to the fluid 7 through the heat sink member 5 can be 
increased as compared with the flat bottom of the 

25 conventional heat pipe 1 that has a constant thickness. 

The tubular body 6 has a bottom end 61 sleeved fixedly 
on the heat sink member 5 so that the heat sink member 
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5 closes the bottom end 61, a top end 62 opposite to 
and in fluid communication with the bottom end 61, a 
peripheral wall 63 (see Figure 6) between the bottom 
and top ends 61, 62, and an inner chamber 64 defined 
5 by the bottom and top ends 61, 62 and the peripheral 
wall 63. The top face 51 of the heat sink member 5 is 
directed toward the inner chamber 64. 

The heat sink member 5 further has a peripheral face 
extending between the top and bottom faces 51, 50 and 

10 engaging an inner surface 631 of the peripheral wall 
63 of the tubular body 6 at the bottom end 61 of the 
tubular body 6. The peripheral face is recessed to form 
a peripheral groove 54, and has a first braze metal wire 
130 which is received in the groove 54 and which is fused 

15 to join the heat sink member 5 to the tubular body 6. 

The heat transfer fluid 7 is disposed in the inner 
chamber 64, and can be accumulated in the fluid 
accumulating cavity 52 in the heat sink member 5. The 
fluid 7 can be water, ammonia, or any other liquid that 

20 can vaporize when heated and that can condense when 
cooled. The heat transfer fluid 7 in the fluid 
accumulating portion 52 absorbs heat from the heat source 
4 and vaporizes to carry heat away from the heat source 
4 . 

25 The cover member 8 is mounted fixedly on and covers 

the top end 62 of the tubular body 6, and has an inner 
side 85 (see Figure 6) facing the inner chamber 64, an 
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outer side 81 opposite to the inner side 8 5 , and a filling 
hole 82 formed in the cover member 8, in fluid 
communication with the inner chamber 64, and extending 
through the outer side 81. The filling hole 82 is formed 
as a blind hole 83 which opens at the outer side 81 and 
which has a closed end 831 (see Figure 6) adjacent to 
the inner side 85 . The cover member 8 further has a seat 
part 86 (see Figure 6) at the inner side 85 to bound 
the closed end 831. The seat part 86 has a first needle 
hole 8 61 extending through the inner side 85 and 
communicated with the blind hole 83. The blind hole 83 
has a cross-section, which is gradually reduced from 
the outer side 81 to the inner side 85. 

The cover member 8 further has a peripheral face 
extending between the outer and inner sides 81, 85 and 
engaging the inner surface 631 of the peripheral wall 
63 of the tubular body 6 at the top end 62 of the tubular 
body 6. The peripheral face of the cover member 8 is 
recessed to form a peripheral groove 84 , and has a second 
braze metal wire 130 ' that is received in the groove 
84 in the cover member 8 and that is fused to join the 
cover member 8 to the tubular body 6 . 

In this embodiment, the elastic sealing member 9 is 
a cured sealing block fitted within the filling hole 
82, and is made of an elastic material, such as a rubber 
or a silicone elastomer. The sealing member 9 is 
pierceable to provide a passage (not shown) for injection 
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of the heat transfer fluid 7 through the sealing member 
9, and is contract ible to seal the passage. 

The securing member 100 is fitted sealingly into the 
blind hole 83 and outwardly of the sealing member 9 by 
5 means of a tool (not shown) so as to press the sealing 
member 9 against the seat part 86 so that the outer surface 
101 of the securing member 100 is flush with the outer 
side 81 of the cover member 8 # as shown by the straight 
line (L) in Figure 7, thereby sealing the first needle 

10 hole 861 and preventing air from entering the inner 
chamber 64 in the tubular body 6 . The securing member 
100 has a shape in conformity with that of the blind 
hole 83, a second needle hole 102 in alignment with the 
first needle hole 861 in the cover member 8 , and an insert 

15 piece 120 (see Figure 7) disposed seal ingly in the second 
needle hole 102. When a needle 110 is withdrawn from 
the tubular body 6 and the second needle hole 102, the 
second needle hole 102 is closed by the insert piece 
120 for enhanced airtight sealing. The insert piece 120 

20 may be a welding spot formed by a spot welding machine 
(not shown), or a sealant. 

Referring once again to Figure 7, to fill the tubular 
body 6 with the heat transfer fluid 7, the needle 110 
is extended into the inner chamber 64 in the tubular 

25 body 6 by passing through the second needle hole 102 

in the securing member 100, the sealing member 9, and 
the first needle hole 861 in the seat part 86 of the 
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cover member 8. The needle 110 is connected to a 
controlling unit (not shown), which operates to 
subsequently evacuate air from within the inner chamber 
64 and to introduce a predetermined amount of the heat 
transfer fluid 7 into the inner chamber 64. When the 
needle 110 is withdrawn from the tubular body 6, the 
sealing member 9, because of its elasticity, contracts 
to seal the passage in the sealing member 9 . Afterwards, 
the insert piece 120 is used to seal the second needle 
hole 102. 

The heat sink member 5 and the cover member 8 can 
be fitted sealingly and respectively to the bottom and 
top ends 61, 62 of the tubular body 6 by a machine tool 
(not shown) , or can be threadedly engaged to the 
peripheral wall 63 of the tubular body 6. 

When the heat source 4, such as a central processing 
unit, generates heat, the heat transfer fluid 7 in the 
fluid accumulating portion 52 of the heat sink member 
5 vaporizes quickly, as shown by upward arrows in Figure 
7, because of the indented configuration of the top face 
51 of the heat sink member 5. Then, the vaporized fluid 
exchanges heat with the external air by convection and 
thus condenses and flows downward, as shown by downward 
arrows in Figure 7. Furthermore, the heat pipe 3 of the 
present invention does not have to undergo the processes 
of pinching and cutting prior to sealing, has an outer 
appearance that i s not easily broken by an external force , 
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and a length that is shorter than that of the aforesaid 
conventional heat pipe 1 so that it does not occupy a 
relatively large amount of space. Moreover, the amount 
of the heat transfer fluid 7 filled in the tubular body 
5 6 can be controlled accurately using simple processing 

equipment so that working quality of the heat pipe 3 
of the present invention can be effectively ensured. 

Referring to Figures 8 to 11, the second preferred 
embodiment of the heat pipe 3 according to the present 

10 invention is shown to be substantially similar to the 

first preferred embodiment . However, in this embodiment , 
the securing member 100' is provided by introducing a 
curable resin 150 into the blind hole 83 through a sealing 
machine 140. After the resin 150 is cured, the resulting 

15 securing member 100' is retained sealingly in the blind 

hole 83, and abuts sealingly against the sealing member 
9 so as to press the sealing member 9 against the seat 
part 86. Then, the needle 110 is extended into the inner 
chamber 64 in the tubular body 6 by passing through the 

20 securing member 100 ' , the sealing member 9 , and the first 

needle hole 861 in the seat part 86 of the cover member 
8 to subsequently evacuate air from within the inner 
chamber 64 and to introduce the heat transfer fluid 7 
into the inner chamber 64. When the needle 110 is 

25 withdrawn from the tubular body 6, the securing member 
100' and the sealing member 9, because of their elastic 
characteristics, contract to seal the passages (not 



shown) in the securing member 100' and the sealing member 
9, after which a layer of sealant 160 is disposed 
sealingly and outwardly of the securing member 100', 
thereby preventing air from entering the inner chamber 
64 in the tubular body 6. 

Referring to Figures 12 and 13, the third preferred 
embodiment of the heat pipe 3 according to the present 
invention is shown to be substantially similar to the 
first preferred embodiment. However, unlike the first 
preferred embodiment, the fluid accumulating portion 
52 ' of the heat sink member 5 ' in this embodiment includes 
a plurality of spaced-apart downward slots 53' formed 
in the top face 51' of the heat sink member 5'. The 
peripheral wall 63' of the tubular body 6' has an inner 
surface 631' provided with a capillary structure. The 
capillary structure includes a plurality of vertically 
and radially extending internal wicks 632 ' . The internal 
wicks 632' not only increase the internal heat transfer 
area of the tubular body 6', but also enhance the heat 
conduction effect of the heat pipe 3 of the present 
invention so that the heat exchange efficiency is 
improved . 

Referring to Figure 14, the fourth preferred 
embodiment of the heat pipe 3 according to the present 
invention is shown to be substantially similar to the 
third preferred embodiment. However, in this embodiment , 
the capillary structure is a metal net 170 connected 
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fixedly to the inner surface 631' of the peripheral wall 
63' of the tubular body 6'. 

Referring to Figure 15, the fifth preferred 
embodiment of the heat pipe 3 according to the present 
5 invention is shown to be substantially similar to the 

third preferred embodiment . However, in this embodiment, 
the capillary structure includes a plurality of spiral 
capillary grooves 633. 

While the present invention has been described in 

10 connection with what is considered the most practical 

and preferred embodiments, it is understood that this 
invention is not limited to the disclosed embodiments 
but is intended to cover various arrangements included 
within the spirit and scope of the broadest 

15 interpretation so as to encompass all such modifications 

and equivalent arrangements. 



